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LI ANSWER 1 OF 3 MEDLINE on STN 

TI Biosynthesis of a fluorescent cyanobacterial C-phycocyanin holo-alpha 
subunit in a heterologous host. 

AB The entire pathway for the synthesis of a fluorescent 

holophycobiliprotein subunit from a photosynthetic cyanobacterium 
(Synechocystis sp. PCC6803) was reconstituted in Escherichia coli. 
Cyanobacterial genes encoding enzymes required for the conversion of heme 
to the natural chromophore 3Z-phycocyanobilin, namely, heme oxygenase 1 
and 3Z-phycocyanobilin: f erredoxin oxidoreductase , were expressed from a 
plasmid under control of the hybrid trp-lac (trc) promoter. Genes for the 
apoprotein (C-phycocyanin alpha subunit; cpcA) and the heterodimeric lyase 
(cpcE and cpcF) that catalyzes chromophore attachment were expressed from 
the trc promoter on a second plasmid. Upon induction, recombinant E. coli 
used the cellular pool of heme to produce holo-CpcA with spectroscopic 
properties qualitatively and quantitatively similar to those of the same 
protein produced endogenously in cyanobacteria . About a third of the 
apo-CpcA was converted to holo-CpcA. No significant bilin addition took 
place in a similarly engineered E . coli strain that lacks cpcE and cpcF. 
This approach should permit incisive analysis of many remaining questions 
in phycobiliprotein biosynthesis. These studies also demonstrate the 
feasibility of generating constructs of these proteins in situ for use as 
fluorescent protein probes in living cells. 
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TI Engineering of living cells for the expression of holo-phycobiliprotein- 

based constructs 



AB Recombinant cells which express a fluorescent holo-phycobiliprotein 

fusion protein and methods of use are described. The cells comprises a 
bilin, a recombinant bilin reductase, an apo-phycobiliprotein fusion 
protein precursor of the fusion protein comprising a corresponding 
apo-phycobiliprotein domain, and a recombinant phycobiliprotein 
domain-bilin lyase, which components react to form the 
holo-phycobiliprotein fusion protein. Also described are 
holo-phycobiliprotein based transcription reporter cells and assays, 
which cells conditionally express a heterologous -to- the-cell , 
fluorescent, first holo-phycobiliprotein domain. 
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TI Biosynthesis of a fluorescent cyanobacterial C-phycocyanin holo- . alpha 
subunit in a heterologous host. 

AB The entire pathway for the synthesis of a fluorescent 

holophycobiliprotein subunit from a photosynthetic cyanobacterium 
(Synechocystis sp . PCC6803) was reconstituted in Escherichia coli. 
Cyanobacterial genes encoding enzymes required for the conversion of heme 
to the natural chromophore 32-phycocyanobilin, namely, heme oxygenase 1 
and 3Z-phycocyanobilin : f erredoxin oxidoreductase , were expressed from a 
plasmid under control of the hybrid trp-lac (trc) promoter. Genes for the 
apoprotein (C-phycocyanin .alpha, subunit; cpcA) and the heterodimeric 
lyase (cpcE and cpcF) that catalyzes chromophore attachment were expressed 
from the trc promoter on a second plasmid. Upon induction, recombinant E. 
coli used the cellular pool of heme to produce holo-CpcA with 
spectroscopic properties qualitatively and quantitatively similar to those 
of the same protein produced endogenously in cyanobacteria . About a third 
of the apo-CpcA was converted to holo-CpcA. No significant bilin addition 
took place in a similarly engineered E. coli strain that lacks cpcE and 
cpcF. This approach should permit incisive analysis of many remaining 
questions in phycobiliprotein biosynthesis. These studies also demonstrate 
the feasibility of generating constructs of these proteins in situ for use 
as fluorescent protein probes in living cells. 
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cells which express a fluorescent holo-phycobiliprotein 
ein and methods of use are described. The cells comprises a 
combinant bilin reductase, an apo-phycobi liprotein fusion 
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L5 ANSWER 1 OF 11 USPATFULL on STN 

TI Individualization of therapy with antihistamines 

AB The invention relates to the individualization of therapy on the basis 

of a phenotypic profile of an individual. More specifically, the present 
invention relates to the use of metabolic phenotyping for the 
individualization of treatment with antihistamines. 
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L5 ANSWER 2 OF 11 USPATFULL on STN 

TI Methods and compositions for diagnosing and treating rheumatoid 

arthritis 

AB The invention provides methods and compositions for diagnostic assays 

for detecting R.A. and therapeutic methods and compositions for treating 
R.A. The invention also provides methods for designing, identifying, and 
optimizing therapeutics for R.A. Diagnostic compositions of the 
invention include compositions comprising detection agents for detecting 
one or more genes that have been shown to be up- or down-regulated in 
cells of R.A. relative to normal counterpart cells. Exemplary detection 
agents include nucleic acid probes, which can be in solution or attached 
to a solid surface, e.g., in the form of a microarray. The invention 
also provides computer-readable media comprising values of levels of 
expression of one or more genes that are up- or down -regulated in R.A. 
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L5 ANSWER 3 OF 11 USPATFULL on STN 
TI HY2 family of bilin reductases 

AB This invention identifies a novel family of bilin reductases. 

Designated herein HY bilin reductases, the enzymes of this 
invention are useful in a wide variety of contexts including but not 
limited to the conversion of biliverdins to phytobilins and the assembly 
of holophytochromes or phytofluors. 
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L5 ANSWER 4 OF 11 USPATFULL on STN 

TI Light controlled gene expression utilizing heterologous phytochromes 

AB This invention relates to the field of gene expression. In particular 

this invention relates to the use of heterologous phytochromes to 
translocate polypeptides into the nucleus of a cell. Where the 
polypeptides comprise transactivators or repressors this invention 
provides a system for light-directed gene expression. 
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L5 ANSWER 5 OF 11 USPATFULL on STN 

TI Methods for the inhibition of epstein-barr virus transmission employing 

anti-viral peptides capable of abrogating viral fusion and transmission 

AB Fusion of the viral envelope, or infected cell membranes with uninfected 

cell membranes, is an essential step in the viral life cycle. Recent 
studies involving the human immunodeficiency virus type l(HIV-l) 
demonstrated that synthetic peptides (designated DP-107 and DP-178) 
derived from potential helical regions of the transmembrane (TM) 
protein, gp41, were potent inhibitors of viral fusion and infection. A 
computerized antiviral searching technology (C.A.S.T.) that detects 
related structural motifs (e.g., ALLMOTI 5, 107 . times . 178 . times . 4 , and 
PLZIP) in other viral proteins was employed to identify similar regions 
in the Epstein-Barr virus (EBV) . Several conserved heptad repeat domains 
that are predicted to form coiled-coil structures with antiviral 
activity were identified in the EBV genome. Synthetic peptides of 16 to 
3 9 amino acids derived from these regions were prepared and their 
antiviral activities assessed in a suitable in vitro screening assay. 
These peptides proved to be potent inhibitors of EBV fusion. Based upon 
their structural and functional equivalence to the known HIV-1 
inhibitors DP-107 and DP-178, these peptides should provide a novel 
approach to the development of targeted therapies for the treatment of 
EBV infections. 
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TI Engineering of living cells for the expression of holo-phycobiliprotein- 

based constructs 

AB Recombinant cells which express a fluorescent holo-phycobiliprotein 

fusion protein and methods of use are described. The 
cells comprises a bilin, a recombinant bilin 
reductase, an apo-phycobiliprotein fusion protein 
precursor of the fusion protein comprising a 

corresponding apo-phycobiliprotein domain, and a recombinant 
phycobiliprotein domain-bilin lyase, which components react to 
form the holo-phycobiliprotein fusion protein. Also 

described are holo-phycobiliprotein based transcription reporter cells 
and assays, which cells conditionally express a heterologous -to- the- 
cell, fluorescent, first holo-phycobiliprotein domain. 
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L5 ANSWER 7 OF 11 USPATFULL on STN 

TI Methods for inhibition of membrane fusion-associated events, including 

respiratory syncytial virus transmission 

AB The present invention relates to peptides which exhibit potent 

anti -viral activity. In particular, the invention relates to methods of 
using such peptides as inhibitory of respiratory syncytial virus ("RSV") 
transmission to uninfected cells. The peptides used in the methods of 
the invention are homologs of the DP-178 and DP-107 peptides, peptides 
corresponding to amino acid residues 638 to 673, and to amino acid 
residues 558 to 595, respectively, of the HIV-1 . sub . LAI transmembrane 
protein (TM) gp41. 
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TI Directed evolution of biosynthetic and biodegradation pathways 

AB The present invention relates to engineering new biosynthetic pathways 

into microorganisms, in particular biosynthetic carotenoid pathways. New 
and improved catalytic functions of metabolic pathways are created by, 
for example, site-specific mutation or gene shuffling techniques, to 
provide for efficient biosynthesis of carotenoids . By applying the 
described directed evolution techniques, almost any carotenoid could be 
produced, in a host cell, from one or a few sets of genes. In addition, 
the described techniques are useful for creating gene or protein 
libraries for new and uncharacterized carotenoids. 
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TI Human respiratory syncytial virus peptides with antif usogenic and 

antiviral activities 

AB The present invention relates to peptides which exhibit antif usogenic 

and antiviral activities. The peptides of the invention consist of a 16 
to 39 amino acid region of a human respiratory syncytial virus protein. 
These regions were identified through computer algorithms capable of 
recognizing the ALLMOTI5 , 107x178x4, or PLZIP amino acid motifs. These 
motifs are associated with the antif usogenic and antiviral activities of 
the claimed peptides. 
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TI New recombinant cell comprising a heterologous -to- the-cell , fluorescent, 

first holo-phycobiliprotein domain fused a heterologous protein domain, 

useful for expressing a holo-phycobiliprotein fusion 

protein. 
AN 2003-466144 [44] WPIDS 
AB US2003027285 A UPAB : 20030710 

NOVELTY - A recombinant cell expressing a holo-phycobiliprotein 

fusion protein comprising a heterologous- to- the-cell , 

fluorescent, first holo-phycobiliprotein domain fused a heterologous 

protein domain, is new. 

DETAILED DESCRIPTION - A recombinant cell expressing a 

holo-phycobiliprotein fusion protein comprising a 

heterologous-to- the-cell , fluorescent, first holo-phycobiliprotein domain 
fused a heterologous protein domain. The cell makes and comprises 



components such as a bilin, a recombinant bilin 
reductase, an apo-phycobiliprotein fusion protein 
precursor of the fusion protein comprising a 

corresponding apo-phycobiliprotein domain, and a recombinant 
phycobiliprotein domain-bilin lyase, which components react 
inside the cell to form the holo-phycobiliprotein fusion 
protein. 

An INDEPENDENT CLAIM is also included for making a 
holo-phycobiliprotein fusion protein by growing the 

cell under conditions where the cell expresses the holo-phycobiliprotein 
fusion protein. 

USE - The cells are useful for expressing holo-phycobiliprotein-based 
useful in enzymology and chemistry of phycobiliprotein 
The phycobiliproteins are useful as in vivo fluorescent protein 



constructs 
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TI Novel isolated HY2 family bilin reductase having bilin 

reductase activity, useful for converting biliverdin to phytobilin, and 
for producing a photoactive holophytochrome and/or phytofluors. 

AN 2002-195566 [25] WPIDS 

AB WO 200194548 A UPAB ; 20030703 

NOVELTY - An isolated HY2 family bilin reductase (I) comprising 

an amino acid consensus sequence as given in specification and having 

bilin reductase activity, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) a nucleic acid (II) encoding (I) ; 



(2) a cell (III) comprising a heterologous nucleic acid comprising 

(II) ; 

(3) a nucleic acid (IV) comprising a nucleic acid that specifically 
hybridizes with (II) under stringent conditions and that encodes a 
polypeptide having bilin reductase activity, where the nucleic 

acid does not encode an hvrccr or an atrccr polypeptide; 

(4) a cell (V) comprising a heme oxygenase; an 
apophytochrome; and a f erredoxin-dependent bilin reductase; 

where the cell produces a photoactive holophytochrome and where one or 
more of the apophytochrome and the f erredoxin-dependent bilin 
reductase are expressed by heterologous nucleic acids; and 

(5) recombinant nucleic acid (VI) comprising a nucleic acid encoding 
a functional heme oxidoreductase ; and a nucleic acid encoding a 
functional f errodoxin-dependent bilin reductase. 

USE - (I) (a ycp2snpy or ycp3snpy) is useful for converting 
biliverdin to phytobilin where the bilin reductase is 
cyanobacterial , algal, or plant bilin reductase which is 
recombinantly expressed. The bilin reductase is contacted with 
biliverdin ex vivo, or in a cell where the bilin reductase is a 
heterologous polypeptide. The method further involves contacting the 
phytochromobilin with a second bilin reductase such as PeebB to 
produce a phytochrome or phytofluor. (II) is useful for detecting 
expression of a polypeptide which involves providing a cell comprising a 
nucleic acid encoding an apophytochrome; and (II) encoding a bilin 
reductase that produces a phytobilin that assembles with the 
apophytochrome to produce a phytofluor; and detecting an optical signal 
produced by the phytofluor. (I) in combination with other enzymes is 
useful for producing photoactive holophytochrome which involves 
co-expressing in a cell: a heme oxygenase an 
apophytochrome; and a f erredoxin-dependent bilin reductase; 
whereby the cell produces the photoactive holophytochrome and where one or 
more of the apophytochrome and the f erredoxin-dependent bilin 
reductase are expressed by heterologous nucleic acids. Preferably, a 
photoactive holophtochrome that is not a phytofluor, is produced by 
coexpressing hemoxygenase , an apophytochrome, and f erredoxin-dependent 
bilin reductase such as HY2 family bilin reductase 

(e.g., HY2 or pcyA) in an algal, plant, yeast, bacterial, insect or 
mammalian cell . Preferably, all the three components are expressed by a 
heterologous nucleic acids. Optionally, a photoactive holophytochrome that 
is a phytofluor is produced, where the apophytochrome is expressed as a 
fusion protein with a protein that is to be labeled with 
the phytofluor. The method preferably involves expressing 
f erredoxin-dependent bilin reductase pebA and/or pebB in a 
bacterial cell. The method further involves recovering the photoactive 
holophytochrome from the cell (all claimed) . 

The availability of genes for bilin reductases that mediate 
the biosynthesis of phytochromobilin, phytocyanobilin (PCB) , and 
phycoerythrobilin (PEB) provides the ability to engineer the biosynthesis 
of PEB in any biliverdin (BV) -producing organisms. Thus, phytofluors 
potentially can be produced in any ferredoxin- containing organisms. By 
introducing the pcyA gene into wild-type and chromophore- deficient mutant 
plants the wavelength specificity of phytochrome could also be changed 
which may favorably alter plant growth and development in the field 
environment. Introduction of the pebA and pebB genes into plants 
potentially will shunt the conversion of BV to PEB, yielding 
photomorphogenetically challenged plants with fluorescent phytochromes . 
This would be especially useful for the analysis of the temporal and 
spatial patterns of phytochrome expression in plants. 

DESCRIPTION OF DRAWING (S) - The figure shows phytochrome biosynthesis 
in Arabidopsis 
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Lll ANSWER 1 OF 1 US PAT FULL on STN 

TI Recombinant phycobiliprotein and phycobiliprotein linker fusion proteins 

and uses therefore 



AB This invention is directed to the utilization of the developing methods 

for molecular manipulation of cyanobacteria and red algae (and 
potentially cryptomonad algae) to express of phycobiliproteins and 
phycobiliprotein linker fusion proteins and their utilization as 
phycobiliprotein, phycobilisome and subassembly based reagents. In 
particular, the present invention relates to a method for a specific 
binding assay to determine a target moiety which is a member of a 
specific binding pair, and provides an improvement in the method 
comprising using a detectable label which is a fusion 
protein containing both a phycobiliprotein domain and another 
domain corresponding to a first member of a specific binding pair, where 
the fusion protein binds to a second member of the 

specific binding pair to provide a detectable labeled complex. The 
domain derived from the first member of the specific binding pair can be 
directly fused to the phycobiliprotein or phycobiliprotein linker domain 
or be separated by a spacer that allows correct folding of both domains. 
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